Levels of MCM4 phosphorylation and DNA synthesis in DNA replication block checkpoint control.
Blockage of a DNA replication fork movement not only stabilizes the fork structure but also prevents initiation of DNA replication. We reported that MCM4, a subunit of a putative replicative DNA helicase, is extensively phosphorylated in the presence of hydroxyurea (HU) or after exposure to UV irradiation. Here we examined the relationship between levels of MCM4 phosphorylation and DNA synthesis during DNA replication checkpoint control and after release of the control. The results suggest that there is roughly inverse correlation between these two levels; namely the higher the level of MCM4 phosphorylation, the lower the level of DNA synthesis. The presence of HU or UV irradiation can stimulate phosphorylation at several cyclin-dependent kinase (CDK) sites in MCM4, which can lead to inhibition of MCM4/6/7 helicase activity. These results are consistent with the notion that the phosphorylation of MCM4 is involved in regulation of DNA synthesis in the checkpoint control.